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TITLE: Effect of the cross section resonance structure on neutron 
diffusion 


SOURCE: Krupchitskiy, Po As, ed. Neytronnaya fizika; sbornik statey. 
Moscow, 1961, 105 - 115 


TEXT; The authors derive expressions for the cross section and the 

diffusion coefficient of a neutron flux for the case of a resonant inter~ 
action of the neutygons with the nuclei of a medium. The resonance charac~ 
teristics of the U nucleus in the energy range of 200 ev to 50 kev are y 4 


determined and the diffusion parameter for different p28 concentrations. 
aifferent temperatures and energies are averaged. The diffusion cross 


section and the diffusion coefficient depend essentially on the ye con:: 
centration in the mixture and on the temperature of the medium, For 

E< 50 kev the single-level approximation gives sufficiently accurate 
nerd the effective resonance width does not exceed the mean distance 
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between the levels, In this range the resonancewidth is A~JE/50 (T = 
300°K, Ein ev). In the energy range above 50 kev self-screening decrea- 
ses considerably, and the resonance width exceeds the mean distance betyesn 
the levels. The maximum resonance cross section is then 


o(0, pee o(0)f, where o(0) = 4nd’, ALT = 300°Kf~0.1. Thus, at 

E »30 kev, o(0.F) can be compared with the potential scattering cross 
; 3 

ay HE + 226210 0.1(barn) 522 


E(kev) E(kev 
authors thank I. I. Bondarenko and I. V. Gordeyev for taking part 1n the 
discussions, There are 1 figure, 4 tables, and 12 references: 5 Soviet 
and 7 non~Soviet. The four most recent references to English-language 
publications read as follows: Wigner E., J. Appl. Phys., 26; 260 (1955); 
Dresner L., Nucl. Sei. and Engng., 1, 68 (1956); Lane A. M., Lynn J. E. 
Proc. Phys. Soc., AJO, no. 8, 557 (1957); Macklin R. L., Pomerance H. 5, 
Progress in Nuclear Energy, 1, no. 1, Pergamon Press, Lond.. 1956. ‘79, 


barn, The 


5 ie) 
section ¢/2710 barn: (0, §)* 3 
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_ TITLE: és Theory of the. cross sectiongof heavy nuclei within the range 
oo cof partial overlap. of neutron resonanoas 


‘PERIODICAL: Atomnaya energlya, v. 10, no. 3, 198) » 262-264 


TEXT; In Ref. 1. ("Neytronnaya fizika", Godatomdedae: Moscow 1961), the 
authors presented a universal theory of the calculation of cross sections. 
In the present "Letter to the Editor", . they suggest a simple method of 
calculating cross sections within the range of partial overlap of resonances, 
in an infinite homogeneous medium, the oross section is given by 


E,+€ gt é 


A , 
<o,(B)> | (o dows (1/o)dE', where o is the total cross section, 


E, 


and 6. the reaction cross: section 


the cdilision density varies sna heneereen tay 
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3 €is a certain energy range, within which. 
The cross section in the 
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interval (By E+) is given by | 
e 6,(E) = (1/€) [ ©,(E')dE'. Here, a range of energies is considered, in 
. z, Toh , : 


which the actual cross section differs ‘énly slightly from the mean cross 
© section: (a ~ 8)[/F¢1. If 34 (9 = 3) = Gy then 


ss ’ 
‘ 


Ox. Gx Ge Ox (c—) 


0 Eee eee 3), (4) 


‘ a io . beat . = See . ¢ PSE] i 
é one oc 6 o? a > : i 


\ By substituting this result in the initial equation, one obtains a simple ° 
expression for <o,(E)> ‘[Abstracter's note: This formula is incorrect], 


The correction to the mean cross section is calculated next. This correc- eee 
tion determines the dependence of the cross section on both th . 


; e absorber 
concentration in the medium and on the temperature. The cross section for 
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the ERSTES. E is’ represented 1 in the form of a sum of the contributions of the 
pe : fee) : 


various resonances: 6 ) = 2s —. ov e - -£ oF where m denotes the m-th 
Ms-00 . ; 


resonance. The total cross pale is given by 
o(a) 2 De s gt y= -E n) * +, oe Ca 4 ‘, "| he subscript y refers 
m=-00 pot - . pot ; 


to a ee system of nesanence pate which are characterized by the . aS 
total spin J ~ the parity- The ordinary poral f° 


- Eo 
ey ) = oo Bye 2s 23 PZ)» where oon end y are the cross” section in the 


maximum and the Doppler function, © respectively. Next, the. case is discussed, 
in which the Doppler function is greater than the total resonance width, 
which is characteristic of heavy nuclei. Here, the form of resonance is 
gatisfactorily described by. 
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+4 Gaya a5) . o(V Sb, L)w). Gar eng _ | . 
v (E ; ae ° 
3) : gs : 
2 2, 4 n)° : ; ere 
-_ Q(u, 2) = > en is a periodic function with the period . : 
fe; m=-00 


tt is expanded in a Fourier series which converges rapidly for u<n. This - 
is the case with heavy nuclei for Bikev. If the expansion is discontinue 
after the second term, one hes 


27.2 
ofu, 2K (1 + 2e"" I cos 2nz). Substitution of this expression leads to - 
Sa i a 


ee > aget,{2exp [ -(#Y)] + | 
| is (16). 
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ae Of af ,, 18%. 33 . 8 
(ef. Fig.) with a = (K<mokn») and 8 = (<f>/sf}>). Results of calcula-~ 


- tion of the cross sections, in which the resonance blocking for an infinite 


v1ump (o, = 10 barns) at 300°K has been taken into account, | 
pot : 


are summarized in'a table. The blocking effect of resonances is significant 


only at energies of up to 10 kev. At higher energies, the resonances over- 


lap. The method is particularly suited for the ‘calculation of heavy nuclei, 


and for estimating thermal effects in systems with fast and intermediary 


neutrons. Thus, the authors used this method to calculate the concentration. 


ratio of y238 to U°29: in an infinite medium at 300°K and obtained 


Q g/t 0-675 5 which gives a better description illustration of the actual 


situation than do the results of other authors. There are 1 figure, 1 table, 
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B102/B186 < 
— S262 YP? . | : 
AUTHORS : ‘Kremnev, V.. A., Luk'yanov, A. A. a . 
TITLE: Spatial distribution of neutron resonance absorption 
aa in a‘lump 


PERIODICAL: Atomnaya energiya, v. 14, no. 2, 1963, 216-217° 


TEXT: For a lump imbedded in moderator material, the resonance absorption 
in a unit volume dv around a point with the coordinate Fr is characterized. 
by the effective resonance absorption integral... -- °°- oo Gees (a 

: J()= Ta Ze (u) P (uy Fr) dudu= aclaet r) du, ’ (1) 
representing the ratio of resdnance neutrons“absorbed in dv. to the total 


of absorber nuclei; y (u,r) is the neutron flux at point Gith the 
lethargy u, Q is the absorber nucleus concentration in the (lump and oj(u).” 


is the absorption cross section. Ina range where resonances may be 
considered as isolated,  J(r=D\/'(r)= Dy {of () 9 (uy 2), (i), The method | 
suggested here takes account of ‘the Peaonence absorption of slowed-down . 
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-neutrons in "narrow-resonance" approximation. It is based on the use of ' 
the one-group transport-theoretical equations (B.Davison, Neutron Trans- 


‘ port Theory): O(4 H)=Zyp | K (e’ as K(r,> r) dS {Qn}, (2) |, | 


is the cosine of the angle "betneen 3 and the surface normal at Ber ds 
‘is the surface element around Bi, =i is the total cross section, 


2 = eden +2. = a(o,, +o), ices O,, and o, are the cross sections of 7 
* ; SP ed i 
K (r+ r)= 7 ix da : 


G gv, ° : 
pty = 2 K(si-e)1 alate iit 4 Sg (a, a) 


. 


sctent ial: spaeiterine and resonance, — 


whe. gt vu sP) is the neutron flux distribution in the lump after the 
first collision, when the lump surface is assumed to be uniformly : 
_covered with isotropic neutron sources, From (2a) and oo one obtains - 
. 
<s r= ( Oe0ep dE BN 2096 (206), nie. @ | 
ae 8s G H 

(B) : ; 

when u is replaced by E. This relation is Saned for calculating the 
spatial resonance absorption distribution BORK a v0, er dindse of R=0.5 cn, 
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0 be 
and 300 and OK. The curve for 300°K agrees completely with the 
experimental data (G. Smith et al. J.Nucl.Sei.“and Engng. ,9,421,1961). 
(©,r) is taken from Rosen et al. (Phys.Rev.118,687,1960). If Doppler 


broadening of the resonances is negligible, one obtains P(r)eypesF) 
of 1 dS | Qn | Pe ap ity! r a ioe oe 
where Jim ( Seip dE P (Zep, 1)= Fr ee +0 V FY 7: gy 
: j My tae Pay len V rp lr—h ( Tle—Kt ) se) 
-d is the error integral, and P(E, 49t) is the shielding coefficient. 


There are 2 figures. | 


SUBMITTED: May 21, 1962 
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SOURCE: Ref, zh, Vozdushnyy transport. Svodnyy tom, Abs. 11A254 
AUTHOR: Luk'yanov, A. Ass; Dvoretakiy, Ke P. 
SF CATR ET Fer 


TITLE: The effect of an exit cone on the slip coefficient of a small centrifugal 
compressor at hypercritical velocities 


“CITED SOURCE: Uch.’ 31> ‘aspirantov {£ soiskateley. Leningr. politekhn. in-t. 
‘Energemashinostroyenlye, L.; 1964, 51-56 


TOPIC TAGS: centzifugal compressor, slip coefficient, exit cone, hypercritical 
_ velocity eG : 2 


TRANSIATION: The authore evolved expressions for calculating variations in the 
slip coefficient 4 in relation to basic design parameters of an exit cone at sub- 
ac hypercritical velocities and to various discharge coefficients. The results 
obtained by calculations utilizing these expressions coincided closely with experi- 
-mental data, Ya. Sirotkin. 
‘sup CODE: PRO 
Gord fb. 
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|} ¢ton, & < degree of stage ompression, £& - degree of full pressure increase in th 
rotor (& = Pon! Pinds Pan “full pressure behind the rotor, py, - full pressure in 
‘ front of the rotor; P 9, ~ density of the slowed-down flow following the wheel, k - 
= isotropy: index, ard and “4 - empirical coefficients. This expression was used 
for the establishment Of the throttle characteriatics which were then. compared with 
; data from 4 apectal test using @ low output centrifugal compressor working in the : 
The maximum degree of compression (& = 2.5-2.7) correspond=" 
Eocity of 360 m/sec. The experimental data describing the 
“gtatic pressures; output, degree of -compreasion, and relative 
agree quite well with ‘theoretical curves, the Latter being: 


clearly superior (in ‘the Low output range} to the previously published theoretical 


Origs has: 14 formulas and & figures. ~ 
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VASYUCHENKO, Sofiya Ivanovna; LK" YANOY A.B., redaktor; POPRYAD 
tekhnichesk1y redaktor aut” PRYADUEHIN, K.A., 


(Chemistry for technical schools] Khimiia; dlia tekhnikumoy. Moskva 
Gos. izd-vo "Sovetskaia nauka," 1956. 302 pe (MLBA 9:9) : 
(Chemistry) ; 
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RKOV, Sergey Aleksandrovich, dotse; RONZHINA, Nadezhda Mikhaylovna, dots e: 
WIKLYANOY, A.B, red.; LIPKINA, 7.¢., redizd-va; POPRYADUKHIN, E.A., 
6 Pp of =f 0 a 


CInatiative analysieg] Kachestvennyi ansliz. Moskva, Gos. izdevo 
“Sovetskaia nauka,"” 1957. 201 pe (MIRA 11:4) 
(Chemistry, Analy tic-~Qualitative) 
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PASYNSKIY, Anatoliy Germanovich; REBINDER,.P.A,, akadéemik, retsenzent; 
SOKOLOV, S.1., prof., retsenzent; KARGIN, V.A,, akademik, red.3 
LUK'YANOV, 4.B., red.; LIPKINA, £.G., red.izd-va3 GOROKHOVA, 
5.5., tekhn.red, 


[Colloid chemistry] Kolloidnaia khimija, Pod red. V.A.Kar- 
gina. Moskva, Gos.izd-vo "Vysshaia shkole," 1959. 264 p. 
(MIRA 13:2) 
(Colloids) 
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SOURCE: “Byulleten! Azobreteniy a tovarnykh znekov, no. 16, 1965, We 


“| norte TAGS: » “measuring instrument , resonator Q factor, resonator, superhigh frequency. 


sh ‘gparRACt: ° ; ‘This’ Author Certificate deeeoaiaes a device for méasuring the Q-factor of. 


“ght: resonators.” -It consists of-an FM generator, an AM detector, a switch, 2 compari- |: . 
gon ‘unit, a: cathode-ray- indicator, and a pointer-type indicator, In order to increase|” — 
the. measurement‘ ‘accuracy, the switch and the comparison unit are. ‘connected at their | ~: 
inputs’ with: the resonator. through -a signal | ‘amplifier and with a reference voltage 
source. . The cathode ray indicator-is connected to the. output: of the switch, and the 
printer-type: carats to. the oueput of the. comparison ‘unit. - Ortes. art. has: ; ate otal 
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“|: the Establishment of the State Committee on Electronic Engineering SSSR feredety stir: 
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; “SOURCE: Byulletent inobreteniy i <ovackyih znakov, no. 2h, eee 37° 
mE +| sorte TAGS: Q meters, rf resonator 


ABSTRACT: - ‘The ‘Author certificate. introduces: ‘a device for measuring vltrahigh Q's of 
rf. resonators. “by reading the resonance time of a post impact excitation. The device 
~. | -consists of an FM. generator, a measuring resonator, a: detector,a Video amplifier, and 
‘| a unit, for. separating the exponentially decaying part of a signal and measuring its 
duration. To exclude the effects of both frequency instabilities and FM generator 
output on meesurements, an AM discriminator is employed. The input of the discrimi- 
‘nator: is coupled ‘to the. video amplifier output, while its. ‘output is coupled to a 
monovibrator generating negative pulses which are imposed on a sweeping sawtooth volt 
age. in. a summator. Orig. art. ‘has: 1 Figure. ; {aR} 
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AUTHOR: Luk'yanov, A. N. (Moscow); Frolov, M. V. (Moscow) Ze ‘A 
(a ne é , 
ORG: none te she hol 


TITLE: Investigation of signals of the state of an operator 


SOURCE: Avtometriya, no. 3, 1966, 4101-112 


tra Ow 


TOPIC TAGS: man machine reiaiian, statisti¢ analysis, man operator, cybernetics 
if 


ABSTRACT: In order to raise the effectiveness of the operations of a man-machine system, 
the present authors -_propose a block diagram with control of the functional state of man- 
operator (Figs. 1 and 2). Thea and n processes correlated, correspondingly, with the state 

of attention and the state of emotional stress, may be used in the control system of the function 

al states of man. Quantitative values of the coefficients of difference have been obtained for th 
processes a and n of the states of attention and emoticnal stress from the state of the "opera~ 

tive rest."" On the basis of experimental data obtainted, the statistical problem of the detection [~~ 
of signals of emotional stress and the attention state of the operation is solved. Orig. art. 
has: 25 formulas, 1 table, and 7 figures. (26] 
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a7} 2500 B102/5201 
é 
AUTHORS: Volkov, V. S-, Luk'yanov, A. Ss, Chepkunov, V- y., Shevyakov, . 
vy. Pe, Yamnikov, Ve ve 
. TITLE: Use of fissile absorbers in nuclear reactors 


_ PERIODICAL:  Atomnaye energiya, V+ 115 m0» 2, 1961, 109-121 
{ 
TEXT; The: present article gives a survey of usefulness and purpose of the 
-uee of fissile absorbers in reactors. Introducing fissile absorbers into 
j the core is one of the possible methods of compensating for the initial 
reactivity excess. For technological and chemical reasons, only few elements 
are eligible as absorbers of this kind; boron, hafnium, europiun, 
gadoliniun, samarium, cadmium, and mercury. Data on these fissile 
absorbers are compiled in a table taken from Ref. 1 (Nucl. Sci. and Engng., 
4, No. 35 357 (1958))- Experience and investigation results gained in the 
USA in various reactors are dealt with. Apart from reports made at the 
Second Geneva Atomio Conference (1958) (Papers nos 455, 1017), the material 
concerned was taken exclusively from American publications: Nucl. Engng. 4, 
No. 34, 11 (1959), Nucleonics, 46, No. 1, 100; 102 (1958). The various 
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teohnical and design problema involved in the use of fissile absorbers are 

‘now discussed. These problems dinelude the exact dosing of the absorber, 

. its resistance to corrosion, taking account of the change in mechanical 
properties of absorbers while in operation; use of boron leads to the forma~ 
tion of Li and He, which must also be taken into account; additional diffi- 
culties arise with fuel regeneration. The remaining problems are of a 

> purely technical nature, such as & removal of heat produced in absorbers. 

° In most cases, boron is used in the form of alloys or chemical compounds, 
dispersed in some materials. The properties of boron in stainleas steels 
and boron-titanium alloy (1.75% by weight of p'0) have repeatedly been 
atudied (Nucl. Sci, Engng..4, No. 3, 386, 402, 415 (1958)). irradiating an 
alloy oontaining pordn. (0.56% by weight of I) reduces its plasticity con- 
siderably: +o half ita,yalue with an integral flux of 4.351019 n/om » and 
to one-fifth at 5.879410 n/om*, The yot'ume of boron-titanium alloys 
increases up to 4.3%, depending on burn-up and boron content. Similar 
conditions are found for boron-zirconium alloys (Nucl. Sci. and Engng. 6; 
no. 3, 1967 (1959); Reactor core materials, 2, nO» ly26 {1959)). Neutron 
capture in the absorber plays the principal role in a theoretical treatment 
of reactors using fissile absorbers. For the case of only thermal neutrons 
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being absorbed, some relations are presented, which were taken from lectures 
by A. Radkowsky, J-- Stewart, and P. Zweifel at the Second Geneva Atomic 
Conference (1958) [abstracter's note: The numbers of the papers are not 
given. Various fuel and absorber distributions.in the core are discussed 
briefly. Finally, German investigations (Von Winkel et al. Atcmenergie, 4, 
3,°93 (1959)) are dealt with (Study of the linear radial distribution of an 
absorber, and its distribution according to a Bessel function). It is 
finally stated that the use of fissile absorbers still meets with certain 
difficulties which, however, can probably be overcome. There are 7 figures, 
11 tables, and 18 references: 4 Soviet-bloc and 14 non-Soviet-bloc. . The 


most important references to English-language publications are all mentioned 
in the abstract. 
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7 9000 D222/D302 
AUTHORS : Vulis, L.A. and Luk'yanov, A.T. 
TITLE: Electrostatic integrator 
PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika, 


no. 9, 1961, 15, abstract 9 B100 (V sb. Issled. pro- 
papeeoy perenosa. - Vopr. teorii otnositel'nosti, 
Aima-Ata, 1959, 65-88) ; 


TEXT: The operating principles of an integrator intended 
for solving partial differential. equations of the heat conduction 
type are described. The main operating part ia a collection of cap- 

acitors which imitate a discrete (finite-difference) representation 
of the problem. For this purpose a definite number of elements form K 
part | the integrator, each of them corresponding to a certain 

part of the physical system investigated. An element consists of 

two series connected capacitors which are in turn connected to ad- 

jacent capacitors; one switching cycle corresponds to one unit of 
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11 figures. 2 tables. 11 


note: Complete translation. 
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PHASE I BOOK EXPLOITATION sov/5179 25 


= : Alma-Ata, Kazakhstan. Universitet. 


‘Issledovaniye protsessov perenoss. Voprosy teoril otnositel'nosti (Study of Trans 
fer Processes. Problems in the Theory of Relativity) Aima-Ate, 1959. 236 p. 
Errata slip inserted. 1,000 copies printed. (Series: Its Trudy) 


“Sponsoring Agency: Ministerstvo vysshego obrazovaniya SSSR and Kazakhskly 
gosudarstvennyy universitet im. G.M. Kirovae 


Rditorial Board: VP. Kashkarov, NeD. Kosov, and N.M. Petrova; Resp. Bde: 
L.A. Vulis; Tech. Ede: L.D. Kashkarov. 


PURPOSE: This collection of articles is intended for research physicists and engi- 
neers. It can also be used by instructors and students at universities. 


COVERAGE: The articles of this collection contain the results of 19 studies in 

Oo 4 transport problems and the general theory of relativity made from 1956 to 1958 

; py the staff of the kafedra obshchey fiziki 1 teoreticheskoy fiziki Kazakhskogo 
universiteta im. SM. Kirove (Department of General Physics and Theoretical 


Cara=t/5 


ce 


APPROVED FOR RELEASE: 07/12/2001 


CIA-RDP86-00513R001030820009-8" 


= APPROVED FOR RELEASE: 07/12/2001 


5 -_ aa S — iz ee eee esses re ee 
“study of mransfer Processes (cont. ) sov/5179 


Physics of the 3.M. Kirov Kazakh state University). The articles are arranged 
in two groups. Group one contains 16 articles concerning the researen activity 
of the teplofizicheskay® lsboratoriys pri kafedre obshchey giziki (Heat Physics 
Laboratory of the Department of General Physics) in the investigation of trane- 
port processes of matter, impulse and energy; grOUP two contains three articles 
reporting on gtudies of the Department of Theoretical Physics on problems of the 
theory of relativity. Article one of the collection is 6a introduction and re= 
views the problems of trensport processes and gives & fairly detailed pibliog- 
raphy of contributions of members of physics department of Kazakh State Uni- 
versity. No personalities are mentioned. References accompany each article. 


TABLE OF CONTENTS : 
¥rom the Editor 
I. INVESTIGATION OF TRANSPORT PROCESSES 


Vulis, LA. Contribution to the Investigation of Transport Processes 1 


Certe-ts 
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’ Study of Transfer Processes (Cont. ) sov/5179 
‘ Vulis, L.A. Critical Regime of 6 System With Sources 16 { 
Vulis, LeAc, and A.A. Kostritsa. Problems of Similarity and of Simulating 
Transport Processes in Nuclear Reactors 28 
Isayev, N.U. Electric Simulating of Neutron Transport Process and of the 
‘Critical State of a Nuclear Reactor 43 
Vulis, LeA., and A.T. Luk'yanov. Electrostatic Integrator 65 
| eee 
Klinger, VeG-, and V.V. Ronzhin. Simulation of Light Produced by Gamma 
Radiation From a Cyclindrical Source 89 
Dubovik, I-I., and V.Ge Klinger. Light Exchange Between Mirror and 
Diffuse Surfaces 97 
Kosov, NeDe Application of the Normal Thermal Regime Method in the 
Determination of the Coefficient of Diffusion of Liquids 101 
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" Vyshenskeya, V.F., and ND. Kosov.e Temperature Dependence of the Coefficient 
of Diffusion of Gases 


Kosov, N-D. Relation Between Coefficients of Intersand Self-Diffusion 126 
Beylina, A.Z-, end V.P. Kashksrov. FaneLike’ Laminar Twisted Stream of 

Gas Under Compression 137 
Kashkarov, VeP. Motion of a Viscous Liquid Inside a Cone With a Porous 

Side Surface 153 
Kashkarov, VeP. An Aequrate Solution of the Equation of Energy 162 
Luktyanov, A-Te Contribution to the Investigation of the Thermal Regime 

oP & Heterogeneous Process 167 
Terekhina, N.N-, and G.Z. Khaydarov. Turbulent Mixing in Volume 177 
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67148 
agtes 16.6800 SOV/31-59-9-8/21 
AUTHORS : Vulis, L.A., Isayev, N.U., and Luk’yanov, AT. 
"ae a a 


TITLE: Static Analog Devices \ 


PERIODICAL: teeny Akademii nauk KazSoR, 1959, Nr 9, PP 54-58 
a USSR 


ABSTRACT: The article deals with an entirely new type of analogs, 
the static electrointegrators (SEI). Having been un- 
der development at the Problemnaya teplofizicheskaya 
laboratoriya Kazakhskogo universiteta (Laboratory for 
Thermal and Physical Problems of the Kazakh University) 
since 1957, they greatly simplify the computing methods 
and at the same time widen the scope of problems to be 
investigated. The static electrointegrators have al- 
ready been used for computing diffusion of neutrons as 
well as for solving nonlinear problems pertaining to the 
theories of heat conductivity and hydrodynamics (Figure 
2). The article also mentions two additonal SEI models 
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the first being practically an electric analog of D. 
Vv. Budrin’s hydrostatic integrator and the second an 


SEL with an ohmic-type, 
% and 4). 


moving computor device (Figures 
The latter has a great advantage as it can 


make calculations by dividing the space-time component 


into as many elements as desired. 


In addition to this, 


the SEI with an ohmic-type moving computor device has 


small dimensions, 


sity to make intermediate entries. 


its only bad point being the neces- 


The article also 


mentions the Problemnaya laboratoriya kafedry obshchey 
fiziki Kazakhskogo universiteta (Problem Laboratory of 


the General Physics Faculty of the 


There is 1 graph, 


photograph, and 12 references, 


and 10 Soviet. 
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“4 LUK'YANOV, A. T., Cand Phys-Math Sci -- (diss) "Statistical, electri- 
x cal integration for the solution of differential equations of nathe- 
matical physics." Alma~Ata, 1960. 12 pp with diagrams; (Committee of 
Higher and Secondary Specialist Education under the Council of Minis- 
ters Kazakh SSR, Kazakhstan State Univ im S. M. Kirov, Physics Facul- 

ty); 200 copies; price not given; (KL, 17-60, 139) 
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( SOV /31~60-2-20/25 
AUTHOR: luk'yanov, A.D 
nena ne R EY 
TITLE: The Application of Physical and Mathematical Modelling 
Methods 
PERIODICAL: Vestnik Akademii nauk Kazakhskoy SSR, 1960, Nr 2, 


p 104 (USSR) 


ABSTRACT: A conference on the a lication of physical model- 
ling in electrotechnical problems and on electrical 
methods of mathematical modelling was held in Moscow. 
WLP. Lostenko, Academician of the AN SSSR (AS USSR), 
opened the conference, at which about 70 reports 
were heard. Professor V.A. Venikov (MEI), Lenin 
Prize Laureate, and Docent I.M, Tetel baum (MET) 
gave a report entitled "Analysis and Experiment, 
Modelling yand Cyberneticswin Engineering Practice". 

eportes by scientists from Moscow and Leningrad, 
the Latviyskaya, Armyanskaya, Gruzinskaya, Ukrains- 
kaya and Kazakhskaya SSR's, were heard. The Kazakh- 
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The Application of Physical and Mathematical Modelling Methods - 


University) gave 4 reports on the work of the Prob- 
lemnaya teplofizicheskaya Laboratorya (Problematical 
Thermophysics Laboratory) attached to the Kafedra 
obshchey fiziki (Chair of General Physics) under 
Professor L.A. Vulis. The application of modelling 
methods in solving non-linear equations for heat 
conductivity, hydrodynamics and the diffusion theory 
of neutron transfer was discussed. The construction 
and theory of new integrators, known as electrosta- 
tic integrators, which have been made in the labora- 
tory, were described in detail. 
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"Solution of Non-linear Equations of Thermal Conductivity by 
Static Electrical Integrators.' 


Report subini tted for the Conference on Heat and Mase Transfer, Minsk, , 
BSSR, JUNE 1961. 
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A161/A129 
AUTHOR: Luktyanov, A-T-» Candidate of Technical Sciences 
TITLE: Investigation of catalytic exothermic reactions on channel 


walls 7 


PERIODICAL: Vestnik Akademii nauk Kazakhskoy SSR,{no. 1, 1961, 84-88 


TEXT: The article presents a description of an experimental in- 
stallation for measurements of local temperature in reaction surfaces and 
heat transfer through the channel walls, and an attempt to reduce as far J 
ag possible the heat transfer along the walls. The problem of heat in ~~ 
separate reaction zones ig studied in connection with theoretical studies 
of heterogeneous combustion in general and of temperature of the reaction 
gas and the solid phase surface in the reaction zone in particular. 

Other authors studied the problem previously using a carbon channel, but 
without satisfactory results in view of the carbon properties (burning 

out, covering with ash, cracking, and being heat conductive). The channel 
(Pig. 1 and 2) is assembled from 150 copper rings with an inner diameter 

of 6 mm, an outer diameter of 14 mm and a height of 1 mm. A copper- 
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constantan thermocouple jis welded into each ring close to the inner sur- 
face. The ring set is tied together with bolts to make joints tight. 
Electric heating is provided for initiating the reaction. Cold thermo- 
couple junctions with copper heads are coated with bakelite varnish and 
put into a chamber with circulating water with 20°C. The chamber space 

is filled out with Wood alloy ensuring heat contact. Air fed into the re- 
action channel was preliminarily purified from CO, on the way through 
three jars with liquid and solid NaOH. Gas flow rate was measured with 
a capillary flow meter. Then, air was heated to 100°C and enriched with 
methyl alcohol. Then the reaction gas mixture was fed into the channel te 
with walls preheated to 300°C. Outer heating was switched off after 
peginning of the oxidation process. The wall temperature readings were 
taken after the process became stable. Samples were taken at the same 
time for analysis for formaldehyde, CQs, CO and H-in the common process. 
Heat transfer from heated air to the channel walls was studied in one 
series of experiments,and from heated walls to moving air in another 
series. The results were processed as usual. The determined dependence 
of the Nusselt number on the Reynolds number Nu = f (Re) is shown (Fig. 3), 
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ad vd ; 

where Nu = ——, and Re = —— (& is the heat transfer factor; A- the 
heat conductivity factor; v - the flow rate; Vv - the kinematic viscosity, 
and @ - the characteristic dimension). It can be presented in the empiri- 
cal formula 0.65 

Nu = 0.12 Re" ~". 


fhe dependence is stronger than usual for this range of Re values (200 - 
900), but the absolute Nu number values are close to the known values 
(Ref. 5, Kutateladze, S.S. and Borishanskiy, V.M. “Handbook of Heat 
Transfer", Gosenergoizdat, Moscow-Leningrad, 1959). The peculiar catalyt- 
ic channel surface may be the cause of the slight difference. As said 
above, the first investigation object.was the oxidation reaction of the 
stoichiometric mixture of methyl alcohol vapor with air. It has two 
complex stages: 1) oxidation of methyl alcohol to formaldehyde (heat 
effect = 120 cal per gram of stoichiometric mixture) and 2) burning of 
CH,0 to CO, and H,0 (heat effect = 450 cal per gram of primary mixture.) 
Thé first {s a heterogeneous reaction on a copper catalyst, the second is 
predominantly a volume reaction (at temperatures created by primary oxi- 
dation of alcohol). Thus the chosen reaction (apart from technological 
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interest) presents a model of carbon combustion. The results (Fig. 4) 

are not considered complete and final, but show that the chosen investi- 
gation method is correct. The reaction heat calculation results in the 
first stage are in agreement with the experimental data. The heat trans- 
fer through the wall was comparatively small. A more accurate determina- 
tion of local heat flow through the channel walls will be carried out in — 
future experiments. An approximate calculation of effective zone length 

for diffusion combustion was made. The result was =“3 cm, which is close 


to the experimental value (= = 2 cm). The calculation details are not 
included. The investigation was carried out under supervision of L.A. 
Vulis. There are 4 figures and 6 Soviet bloc references. 
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VULIS, L.Ae; YERAKHTIN, B.M.; INYUSHIN, M.V.; LUKtYANOV, AoTs 


Calculation of thermal conditions of a concrete dam for the 
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and § diagrams. 
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“ABSTRACT: “the tamp distribution of an “gntinite slab of thickness | under 
_.& preseribed beat & input alt} ts investigated. The back side of the plate is - 
ie fed. The phase transitions are: daseribed ‘by means of coordinates 
; ~liquid: Anterface: ‘ond by Egle). at the. Viquid-solid interface. 
eat: flow ‘equations a: ‘solved’ ‘on an analog computer with the 
ssmaptinnt ‘that Alcosfficient. ‘of thermal conductivity) and c(specific baat) depend 
on the temperabure.- Various power law dependences are assumed. The calculations 
gre presented graphically. Tho results show that the temperature dependence of ft 
: ard ¢ gcd as: oe. alee: nekis aie becomes critical upon evaporation. The 
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functional patentiometers, is shown in Fig. 1 on the Encloaure, Examples of the 
use of tha: analog: devices are givens ~The first problem solved was the set of 
equations — 3 
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TRANSLATION: . The problem of determining the temperature field and the position of 
/|phase division boundaries depending on time in an unbounded plate with given con- 
-letant or variable heat flow is studied. Conditions fcr modeling on static electro- 
integrators are described, and they are used to derive an explicit finite differ-- 

neés approxination of the differential equation. The solution is derived in a dis+ ... 
crete form by siiccesaive substitutions of the same calculating element at the nodas Kee 
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- Gifferential equation, gas dynamics, Hquid solid boundary, Dorodnitsyn variable, flat 
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ABSTRACT: ‘The authors give a brief review of some studies into the origin and develop-: . 
ment of the boundary layer in an incompressible liquid on a continuous flat surface mov- |. 
ing at constant velocity. It is pointed out that when Dorodniteyn variables are used, the — 
problem breaks dewn into twa independent parts and ts reduced to an integration of motion 
and energy equations which are mutually independent. If the viscosity factor is a non- 
linear furetion of temperature, this division becomes unfeasible and the integration of 
the basic equation system for the boundary layer is enormously complicated, with the 
result that it ig impossible to obtain an analytic solution in this case. At the same time, 
the use of numerical methods, while permitting a soluticn of required accuracy, involves 

: g large volume of complex computations and specific difficulties arising as a result of 
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mathematical qodale (integrators), as: an extremely efficient 
method. In the present article, a solution is outitned for the equations of a fiat boundary | 


layer of compressible gas when the viscosity factor depends nonlinearly on the tempera 


ture, The solution described in the paper was obtained hy means of static electro- 
integrators developed at the Kazakhskiy gosudarstvennyy universitet im. S. M. Kirova 


(Kazuxn State University}. Dorodnitsyn variables are used in the initial equation system — 


for the boundary. layer-arising en 2. continuous plane surface moving at a2 constant velo- 
city. The action of the static electro-integrator is based on the mathematical simulation | 
of a finite-difference approximation of the initial differential equations. Diagrams of 


pie 


these integration devices are given and explained in the text. The integrator consists of 


severa! (depending on the number of equation facters) discrete, functional, high-resolu- 
tion potentiometers, the leads from which are carried to a common switching panel with 
mulfi~contact jacks, Thres resistances constitute the computation-solving element, 

The operational! principic of the integrator is explained in the article. The results of the 
work are presented in the form of velocity and enthalpy profile diagrams. It should be 
noted in conclusion that, in the present article, the authors did not attempt to derive a 
solution having maximum accuracy, but strove merely to demonstrate the possibility in” 
principle of employing the mathematical simulation method oF a direct solution of the 
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